AbSTRAcT • In the modern society, about twenty percent of the population has problems with eyesight. As a result of the ageing process, it is expected that till the year
INTRODUCTION

UVOD
The problem of disability can affect anybody. The constantly increasing number of the disabled is caused by several factors, including e.g. civilizationrelated diseases, road accidents, effects of environmental degradation, as well as the aging process. Assuming that almost everybody suffers from some dysfunction at a certain time in their lives, it is advisable to consider all disabilities and by addressing the needs -to create the conditions in which the disabled may also properly and fully function.
The importance and weight of this problem is indicated by the fact that, as reported by Balcerzak-Paradowska (2002), over 500 million people worldwide are suffering from different forms of disability. Visual impairment and blindness affect over 285 million indi-viduals worldwide (Pascolini and Mariotti, 2012) . According to the data of the Main Statistical Office (Ciecieląg et al., 2006 ) the number of individuals with visual impairment in Poland is over 1.7 million, making visual impairment the third most common cause of disability in Poland (29.5 %). It needs to be stressed here that this form of disability affects most frequently (36.5 %) the elderly (over 60 years of age) (GUS, 2006) . Also Pascolini and Mariotti (2012) reported that 82 % of all blind individuals are over 50 years old. It is of particular importance, since it is estimated that by the year 2050 every fifth individual will be at least 60 years old (United Nations, 2007) . Similarly as in other European countries, also in Poland the mean life span increased from 40 years in 1900 to approx. 80 in 2000 (Lewandowski, 2000) , and consequently the number of people suffering from different forms of disability is also increasing (Freedman and Martin, 1998; Hrovatin et al., 2012) . Literature data report that in the year 1988 every tenth inhabitant of Poland was classified as disabled (Kowal, 2002) . The number of individuals with some impairment in 1988 reached approx. 3.7 million, while in early 1993 it was over 4.5 million, accounting for approx. 11.6 % of the total population, whereas in 2004 it was already over 6.2 million (GUS, 2006).
The increasing number of the disabled imposes the obligation on furniture designers to search for solutions that would at the same time combine elegance, comfort and meet the basic safety requirements. Such solutions are characteristic of more complex design methods based on ergonomics. The interdisciplinary character of this field makes it possible to create furniture products fully adapted to the user's needs, both physically and emotionally (Świątek, 2001) .
Modern furniture designed for the disabled is primarily focused on individuals with limited motion capacity. Design products are usually not aimed at meeting the needs of individuals with visual impairment.
As a consequence of aging of the population in developed countries, the problem of visual impairment will affect an increasing number of individuals. It is essential to undertake studies on the identification of needs of this group of users, particularly as it has been proven that there is a strong dependence between visual impairment at an older age and a lower standard of living and greater probability of accidents (Evans and Rowlands, 2004 Thus the aim of this study was to collect information concerning both preferences and problems faced by the elderly or middle-aged individuals with visual impairment when working in the kitchen. An additional practical objective was to propose examples of ready design solutions for kitchen furniture for individuals aged 65+ with visual impairment.
MATERIAL AND METHODS
MATERIJALI I METODE
By using questionnaires and interviews, data were collected concerning the needs, habits and problems faced by the blind or people with low vision when using the kitchen,. The assumed population size was 100 individuals suffering from different forms of Collected data were coded and subjected to comprehensive statistical analysis. Results of the investigations constituted the basis for the development and proposals of new solutions for kitchen furniture, which could potentially enhance the comfort of living for the analyzed group of individuals. They were presented using the Autodesk Inventor ® program.
RESULTS AND DISCUSSION
REZULTAT I RASPRAVA
Taking into consideration the percentage of returned questionnaires, their completeness and the number of direct interviews, it was decided to conduct further analysis based on data coming from 88 respondents. The results of the conducted investigations show considerable need to provide kitchen furniture designed for individuals with visual impairment. This stems from the fact that as many as 76 % people in the analyzed group of respondents do not have kitchen furniture adapted to their needs connected with their dysfunction. Figure 1 presents the structure of furniture adaptation to user needs depending on the type of disability of respondents.
A relationship is identified between the adaptation of kitchen furniture to users' disability and dangerous situations occurring in the kitchen (Figure 2 ).
For the analyzed variables, the independence Pearson test χ 2 was conducted. The hypothesis 0 was verified: H 0 : variable X (furniture is adapted to disabled person needs) and variable Y (occurring of dangerous situation) are independent versus alternative hypothesis H 1 : variables X and Y are not independent. The results of the test indicate that this relationship is statistically significant at the level p=0.00044 (χ 2 =12.36), meaning that the variables are dependent.
Therefore, it should be emphasised that it is necessary to design furniture specifically for the needs of disabled people in order to minimize the probability of accidents in the kitchen. This is extremely important since dangerous situations happened in 48 % of the analysed cases.
Dangerous situations resulting from the use of kitchen furniture with obstacles, which need to be overcome by a person with a visual impairment when staying in the kitchen, are shown in Figure 3 . An analysis of the figure below shows that, next to burns (51 %) and cuts (33 %), some of the more frequent dangerous In direct interviews a large number of respondents pointed to the problem of loss of balance when performing everyday activities. It is estimated that the elderly people and individuals with low vision fall twice as often as people with normal vision (Evans and Rowlands, 2004) . The problem of balance disturbances of the elderly was also indicated by Kabsch (2000) , who stressed that mortality caused by fall accidents increases drastically after 70 years of age (Kabsch, Based on the analysis of data presented in Figure  3 , safer solutions can be designed taking into consideration the needs of people with visual impairment. Thies is important since, for example, Nevitt et al. (1989) pointed out that environmental factors do play a part in about half of all home falls. Proposals as how to avoid dangerous situations in the kitchen and at the same time the basic design criteria are given in Figure  4 . Special attention was focused on modifications of the existing range of furniture, resulting in greater rounding of worktops and element of subassemblies (29 %). Respondents pointed to the necessity of replacing traditional doors with a vertical axis of rotation with sliding doors in order to completely eliminate the risk of a bump (9 %) as well as replacing standard handles with recessed handles (7 %). The need for arranging the kitchen with furniture without handles and equipped with sliding doors was also highlighted by Hrovatin et al. (2012) . The respondents would like to have induction cook tops in their kitchens; however, instead of sensory control they should have manual control (e.g. knobs) (20 %), since they are easier to operate according to respondents.
The analysis was based on data collected from respondents concerning their individual expectations for the optimal aesthetic and design solutions in kitchen furniture. Respondents declared that the furniture of their dreams should first of all be functional (24 %) and equipped with furniture hardware preventing bumps (14 %). A lot of attention was also paid to the dimensions of furniture adapted to user needs and use of ma- On the basis of questionnaire surveys and direct interviews, a set of guidelines was developed for the design of kitchen furniture for individuals 65+ with visual impairment. This constituted the basis for the development of the design solutions presented below.
Two groups of hanging cabinets were proposed, with a width of 600 mm and 1000 mm ( Figure 5 ), consisting of a non-standard solid frame, with sides at the angle of 85º, providing adequate lighting for the worktop, additionally to light coming from the ceiling. This is crucial, since the results of Taha and Sulaiman (2010) indicate that kitchen brightness level was lower than required by the elderly, which could affect their task performance. Moreover, according to Hrovatin et al. (2012) the amount of inadequately lit kitchens among seniors is 32 % in Slovenia and 25 % in Italy (Colombo et al., 1998) . In the modern concept of kitchen furniture, the fronts are additionally equipped with handle strips. The long handle, placed almost along the entire width of the front, is an improvement for the blind and individuals with low vision as this enables them to quickly find, identify and open a cabinet. The front design is supplemented with a space identifier, containing the full name of objects found inside the cabinet in Braille ( Figure 5, Figure 8) . Furthermore, inside the cabinet, lighting is fitted with a movement detector, as suggested by many respondents.
As mentioned above, approx. 49 % of respondents declared that bumping into the furniture front is one of the most frequent dangerous situations in the kitchen. It was decided to eliminate this danger by mounting, in the frame, the fittings elevating the front in vertical position ( Figure 6 ).
Concerning the worktop standing cabinets, it was proposed to provide finishing characterised by a special structure and contrasting colour, which might be helpful in the identification of the board margin and minimise the number of dangerous situations. Kowalski (2008) pointed to the fact that the contrast and colour are important aspects in the design of interiors adapted to the needs of individuals with visual impairments. Following the recommendations of respondents, the designed cabinets were equipped with drawers, from which standard, commonly used handles were removed and replaced with handles integrated with the front, made along their entire width (Figure 7) . Similarly as in case of hanging cabinets, the Braille space identification system was applied on the front of every drawer. The base was removed from the front plane of the cabinet at a foot's length. This is to provide easy movement around the kitchen and prevent collisions between the user and furniture. Fronts of bottom drawers are composed of two elements, of which one is placed at an appropriate angle to the floor. The function of such a placement of bottom drawer fronts is to prevent legs hitting the front of the drawer when moving along the edge of the furniture to the next work position.
Figure 6
The method to open a hanging cabinet Slika 6. Način otvaranja visećeg ormarića In order to limit all types of cuts, indicated by the respondents as frequent dangerous situations in the kitchen (Figure 3) , it was decided to place all kitchen cutting tools in special holders in drawers. The same was done with all other kinds of cutting tools. An example solution is presented in Figure 9 . Drawers with high fronts and selected types of upper drawers may be a combined system (cargo cabinets) (Figure 10 ), increasing the functionality of kitchen furniture. 
CONCLUSIONS
ZAKLJUČAK
As a result of questionnaires and direct interviews, important information was gathered to facilitate designing furniture for elderly people with visual impairment. The results can be used as guidelines for designing ergonomic kitchen concepts fully adapted to the user needs.
Further to the above, the following solutions are recommended: To fit the cabinets with handles integrated (builtin) with the front in order to avoid bumping into protruding furniture handles. 3. When designing furniture for people with visual impairment, to use veneers (coverings) with contrast colour and special structure easy to feel and recognize by touching. It is also recommended to introduce Braille identifiers on the furniture fronts describing the cabinet content. 4. To place all cutting tools in safe drawer holders in order to limit cuts. 5. To equip the kitchen with full extension cargo cabinets in order to increase the functionality of furniture. This solution not only allows easier access to the products stored but also well-lighted cabinets.
